Leptin is a protein produced by adipocytes (and other cell types) that acts in the brain to regulate appetite and energy expenditure according to the amount of energy stored in adipose tissue. Leptin also exerts a variety of other functions, including important roles as a regulator of immune and inflammatory reactions. The present article is not meant to be a comprehensive review on leptin and immunity, but rather highlights a few controversial issues about leptin's place in the complex network of mediators regulating immune and inflammatory responses. Three issues are discussed: (1) 
Introduction
Leptin, a protein mainly secreted by adipocytes and therefore classified as an adipokine, was discovered in 1994 as the long sought-after satiety factor missing in obese ob/ob mice (Friedman, 2002) , a strain arising from a spontaneous mutation and identified in 1950 in the Jackson Laboratories (Ingalls et al., 1950) . The leptin receptor (OBR) was identified shortly thereafter and confirmed to be the gene mutated in obese diabetic db/db mice, a strain also arising from a spontaneous mutation at the Jackson Laboratories (Hummel et al., 1966) . Obese Zucker fa/fa rats also have a missense mutation in OBR (Phillips et al., 1996) . Further analysis revealed the existence of several isoforms of OBR (Tartaglia, 1997), which likely exert disparate physiological functions. The long form of OBR (OBRb), the only one capable of signaling through the signal transducer and activator of transcription (STAT)-3 pathway and the only isoform missing in db/db mice, is required for leptin's regulation of appetite, while the function of the short OBR isoforms is still under debate (Myers et al., 2008) .
Leptin released from adipocytes enters the circulation and reaches appetite-regulating centers in the central nervous system (CNS), where it acts as a satiety factor by binding to and activating OBRb expressed on neurons. Thus, leptin relays to the brain information about the size of adipose stores, allowing for appropriate regulation of food intake and energy expenditure in concert with a series of other hormones and neurotransmitters. For a detailed review of the leptin system in the regulation of appetite see (Myers et al., 2008) .
In addition to regulation of food intake, leptin also affects a variety of other physiological functions, including fertility, bone metabolism, immune responses and others. There appears to be a threshold effect for leptin, which broadly reflects the amount of energy stored in adipose tissue: below this critical threshold-which is likely different for the various systems regulated by leptin-the body perceives a state of starvation and reduces non-essential, energy-consuming functions (Grunfeld, 2002) .
The interaction between leptin and the immune system is the focus of the present article. Excellent reviews have recently discussed various aspects of leptin's effects on immune and inflammatory responses and the reader is referred to these articles for a comprehensive coverage of this topic (Lam and Lu, 2007; Matarese et al., 2007) . The present review will discuss three controversial issues in the interaction between leptin and immunity, specifically: (1) the cellular target(s) of leptin in modulating immune and inflammatory responses, (2) the cellular source(s) of leptin essential for immune responses and (3) the overall effects of leptin on immunity and inflammation. Leptin exerts its appetite-regulating activities by binding to and activating OBRb expressed in various areas of the brain, including the hypothalamus-where leptin is a critical factor in the homeostatic control of food intake and energy expenditure-as well as the cortex and limbic areas-where leptin regulates cognitive and reward responses to feeding (Ahima, 2008) . However, OBRb are
